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a reproduction signal from the recording section are 
used. Here, when the display signal output section out- 
puts the external input signal as the display signal, and 
when a predetermined temporary intenxiption state is 
set. the external input signal is recorded in the recording 
section. 

[001 21 According to another aspect of the present Irv 
vention. for example, when a user temporarily leaves a 
seat before a monitor and again returns to the seat in a 
temporary Interruption mode, the user cancels ttie inter- 
ruption mode and reproduces the recorded signal stored 
In the storage medium, and can thereby continuously 
view a drama or the lilce. 

[0013] This summary of the Invention does not nec- 
essarily describe atl necessary features so ttiat the in- 
vention may also be a sut>-oombination of these de- 
scribed features. 

[0014] The Invention can be more fully under stood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 1s a diagram showing a whole constitution of 
a recording/reproducing apparatus according to an 
embodiment of the present invention. 
FIG. 2 is a data structure explanatory view showing 
a relation between management information and a 
video object in a DVD-RAM. 
FIG. 3 Is a flowchart showing a time slip (TS) re- 
cording operation of the apparatus according to the 
embodiment of the present invention. 
FIG. 4 Is a flowchart showing an intenupt process- 
ing procedure as a part of the flowchart of FIG. 3. 
FIG. 5 is a flowchart showing a recorded data stor- 
age processing procedure as a part of the flowchart 
of FIG. 3. 

FIG. 6 is a flowchart showing an image reproducing 
operation procedure in a time slip mode. 
FIG. 7 is a flowchart showing a cell reproducing op- 
eration as a part of the flowchart of FIG. 6. 
FIG. 8 Is a flowchart continued from FIG. 7. 
FIG. 9 is a flowchart schematically showing a wtiole 
operation of the apparatus according to the emtxxJ- 
iment of the present invention. 
FIGS. 1 0A-IOC are explanatory views each show- 
ing a display example of a display signal outputted 
from the apparatus according to the embodiment of 
the present invention. 

FIG. 11 Is a constitution diagram showing another 
embodiment of the present invention. 

[001 5] An emtKxliment of ttie present invention will t>e 
described hereinafter with reference to the drawings. 
[0016] FIG. 1 is a diagram showing one embodiment 
of a recording/reproducing apparatus to which the 
present invention is appfied. In the emtwdiment. the re- 
cording/reproducing apparatus capable of handling 
both a DVD-fV^ and a hard disk as recording mediums 
will be described, but the present invention can also be 



applied to an apparatus which handles only one of these 
mediums. Moreover, the hard disk or the DVD-RAM may 
be replaced by a storage medium such as a semicon- 
ductor memory. 
5 [0017] Respective blocks of FIG. 1 are roughly divid- 
ed into tiK3se of a recording section, shown on Vhe left 
side, and those of a reproductrtg section, on the right 
side. 

[0018] The recording/reproducing apparatus includes 

10 a hard disk drive 2001; a disc drive 1002 for rotating/ 
driving an optical disc 1001 as an information storage 
medium which can construct a video file, and reading/ 
writing information; and a data processor 1003 which 
can supply recording data to ttie hard disk drive 2001 

15 and disc drive 1002 and which receives a reproduced 
signal. The data processor 1 003 handles a recording or 
reproducing unit of data, and includes a buffer circuit, 
modulation/demodulation circuit, error correcting sec- 
tion, and the like. 

20 [0019] Moreover, ttie recording/reproducing appara- 
tus includes an encoder section 50 constituting a record- 
ing side, a decoder section 60 constituting a reproducing 
side, and a microcomputer block 30 for controlling an 
operation of an apparatus main body as main constitut- 

25 ing elements. 

[0020] The encoder section 50 includes video and au- 
dio analog/digital converters for digitizing an Inputted 
analog video signal and inputted analog audk> signal, a 
video encoder, and an audio encoder. The section fur- 

30 ther includes a sub picture encoder, a formatter forf orm- 
Ing an output of each encoder into a predetermined 
DVD-RAM format, and a buffer memory. To tiie encoder 
section 50. an external analog video signal + external 
analog audfo signal from an AV Input section 41 . or an 
35 analog video signal + analog audio signal from a televi- 
sion (TV) tuner 42 are inputted. 

[0021] Additionally, when a digital video signal and 
digital audio signal are directiy inputted to the encoder 
section 50, ttie digital video signal and digital audio sig- 

40 rial are directly supplied to the fomiatter. Moreover, the 
respective video and audio signals can be supplied to a 
video mixing section and audio selector described later. 
[0022] In the formatter, the digital video signal is con- 
verted to a digital signal which Is compressed at a vari- 

45 able bit rate based on an MPEG2 or MPEG1 standard. 
The digital audio signal is converted to a digital signal 
which is compressed at a fixed bit rate based on an 
MPEG or AC-3 standard, or a digital signal of a linear 
PCM. 

so [0023] When sub picture information is inputted via 
tiie AV input section 41 (e.g.. a signal from a DVD video 
player with an independent output terminal of a sub pic- 
ture signal), or when a DVD video signal having such 
data constitution Is broadcast, and received by the TV 

55 tuner 42, ttie sub picture signal (sub picture pack) In the 
DVD video signal is encoded by the sub picture encoder. 
Here, the sub picture signal is ananged in a predeter- 
mined signal mode, and converted into a predetermined 
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format. 

[0 024] Here, in the present apparatus, information en- 
coded by the encoder section 50 (video, audio, arKi sub 
picture data) and prepared management information 
can be supplied to the hard dislc drive 2001 via the data 
processor 1003, and recorded on a hard disk. Moreover, 
the Information recorded In the hard disk can be record- 
ed on the optical disc 1 001 via the data processor 1 003 
and disc drive 1002. In this case, the information record- 
ed on the hard disk has the same data format as that of 
the optical disc 1001. Furthermore, the Information en- 
coded by the encoder section 50 and ttie prepared man- 
agement information can also be recorded on the optical 
disc 1001 via the data processor 1003 and disc drive 
1002. Additionally, a file or a video object recorded on 
the optical disc 1 001 and hard disk can also be deleted. 
[0025] Additionally, when the Information recorded on 
the hard disk of the hard disk drive 2001 has a data for- 
mat different from ttiat of tiie optical disc 1001, tiie in- 
formation read from ttie hard disk is encoded by the en- 
coder section 50. Moreover, the encoded information 
can be recorded on ttie optical disc 1 001 . Furthermore, 
the disc drive 1002 has a rotation control system, laser 
driving system, optical system, and the like with respect 
to the optical disc 1 001 . 

[0026] The microcomputer block 30 includes a micro- 
processing unit (MPU), or a central processing unit 
(CPU), and a ROM in which a conti-ol program, and the 
like are written, and a RAM which provides a work area 
necessary for executing the program. 
[0027] The MPU of the microcomputer block 30 fol- 
lows the control program stored In the ROM and uses 
the RAM as the work area to execute detection of a de- 
fective place, detection of an unrecorded area, setting 
of a video recorded information recording position, UDF 
recording, setting of an AV address, and the like. 
[0028] Moreover, the microcomputer block 30 has an 
infomiation processing section necessary for controlling 
the whole system; and includes a copy Information de- 
tector, directory detector, VMG information generator, 
and temporary Interruption continoller. 
[0029] For an execution result of the MPU. a content 
to be notified to a user Is displayed in a display 43 of the 
DVD video recorder, or on-screen displayed (OSD) in a 
monitor display. Moreover, the microcomputer block 30 
Is connected to a key Input section 44 for supplying an 
operation signal to operate ttie apparatus. 
[0030] Additionally, timings of the microcomputer 
block 30 for controlling the disc drive 1002, data proc- 
essor 1003, encoder section 50 and/or decoder section 
60. and the like can be determined based on time data 
from an STC 38. A recording or reproducing operation 
is usually executed in synchronization with a time clock 
from the STC 38. but otiier processings may be execut- 
ed at a timing independent of the STC 38. 
[0031] The decoder section 60 comprises: a separa- 
tor for separating and extracting each pack from a signal 
of a DVD format having the pack stiucture; a memory 



for use in separating the pack or executing other signal 
processing; a V decoder for decoding main picture data 
(content of ttie video pack) separated by ttie separator; 
an SP decoder for decoding sub picture data (content 
5 of ttie sub picture pack) separated by the separator and 
an A decoder for decoding audio data (content of the 
audio pack) separated by the separator; and a video 
processor for appropriately combining the decoded 
main picture data with ttie decoded sub picture data, and 
10 superposing and outputting sub pictures such as menu, 
highlight button, and subtitie on a main picture. 
[0032] An output vkieo signal of the decoder section 
60 is inputted to a video mixer 7 1 . In the video mixer 71 . 
text data is synttiesized or mixed witti the inputted slg- 
15 nal. Moreover, the video mixer 71 is also connected to 
a line for directiy exti^cting the signal from ttie TV tuner 
41 or the AA/ Input section 42. The video mixer 71 is 
connected to,a frame memory 72 for use as a buffer. 
When the video mixer 71 emits a digital output, the out- 
20 put is transmitted to the outside via an interface (l/F) 73. 
An analog output of the mixer is outputted to the outside 
via a digital/analog converter 74. 
[0033] An output audio signal of the decoder section 
60 is transmitted to a digital/analog converter 77 via a 
25 selector 76, converted to an analog signal, and output- 
ted to the outside. The selector 76 can also select tiie 
signal transmitted ttirough the encoder section 50, when 
the digital signal from the TV tuner 41 or the AA/ Input 
section 42 is directiy monitored In response to a select 
30 signal from ttie microcomputer block 30. 

[0034] Furthermore, during recording, the formatter 
56 prepares each segmenting information, and period- 
ically sends the information to the microcomputer block 
30 (infomiation of a time for GOP top intemiption). Ex- 
35 amples of the segmenting information include ttia 
number of packs of VOBU, end address of I picture from 
the top of VOBU, reproducing time of VOBU, and tiie 
tike. 

[0035] Additionally, the information from ttie aspect in- 
40 fomiation detector 43 is sent to the MPU at tiie start of 
recording, and ttie MPU prepares VOB stream Informa- 
tion (STI). Here, for ttie STI. resolution data, aspect da- 
ta, and the like are stored, and each decoder performs . 
initial setting based on the iriformation during reproduc- 
45 ing. 

[0036] Moreover, for the video file, one file is stoned 
in one disc in a video reproducing DVD. 
[0037] Here, in a real time video recording/reproduc- 
ing machine using DVD, it should be noted that a con- 

50 tiguous sector is necessary at minimum for accessing 
the data in order to reproduce ttie data without being 
interrupted during accessing (seeking). This unit is 
called a contiguous data area (CDA). That is, this data 
size Is predetermined In order to realize a seamless re- 

55 producing. 

[0038] The CDA preferably has an error correction 
code (ECC) block unit. Therefore, a CDA size is a mul- 
tiple of 16 sectors, and ttie data is recorded by the CDA 
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unit in the file system. 

[0039] Here, a relation between management infor- 
mation of the real-time DVD and the video object as a 
content will briefly be descril>ed. 
[0040] The video object (VOB) will first be described 
with reference to FIG. 2. The VOB is referred to as a 
VR_MOVIE.VRO file In a directory. A video file has a 
hierarchical structure, one file is constituted of a plurality 
of video objects (VOB). one VOB Is constituted of a plu- 
ralrty of video object units (VOBU). and one VOBU is 
constituted of a plurality of packs. Examples of the plu- 
rality of packs include RDI packs, V packs, and A packs. 
[0041] The RDI pack is a real-time data infbmnatton 
pack (RDLPCK). This pack includes Infomnation indi- 
cating a start time for reproducing a first field of the VO- 
BU to which the pack Iselongs. information indicating a 
recording time of the VOBU, manufacturer Information 
(MNFI). and ti^e like. The pack also Includes display con- 
trol information (DCI) and copy control Information 
(CCI). The display control Infonnation includes aspect 
ratio information, subtitie mode information, and film 
camera mode information. 

[0042] The V pack is constituted by compressing vid- 
eo data by an MPEG2 system, and Is constituted of a 
pack header, packet header, and video data section. 
The A pack is constitiJted by processing audio data by 
a linear PCM or MPEG, or AC3 system, and is consti- 
tuted of the pack header, packet header, and audio data 
section. 

[0043] The management Information is referred to as 
a video manager (VMG), and a program chain (PGC) 
for managing a data reproducing order is defined in the 
manager. A cell (Cell) is defined in the program chain 
(PGC), and video object Information (VOBI) as an object 
to be reproduced Is defined in the cell (Cell). A portion 
on which concrete Information of the PGC is recorded 
is a program chain information (PGCI) portion. The PG- 
Cl has two types: one is an original PGCI (ORG.PGCI); 
and theotiier is a user defined PGCI table (UD. PGCIT). 
[0044] A time map (TMAP) is described In ttie VOBI, 
and ttie TMAP can designate the VOBU constituting tine 
corresponding VOB. A link to tine VOBI from the cell Is; 
defined by a logic address. Moreover, a link to ttie VOB 
and VOBI from the TMAP information is defined kjased 
on a stream number of the VOB, the number of VOBUs 
in the VOB, entiy numbers for the respective VOBUs, 
and logic address to each target VOBU. 
[0045] FIG. 3 Is a flowchart of an operation of a time 
slip recording function (recording function capable of re- 
cording an image on the hard disk, pursuing a recorded 
position, and reproducing the image). 
[0046] It Is now assumed that the time slip recording 
function is set Then, data of each file system is read 
from a directory file of the hard disk based on conti*ol of 
the microcomputer block 30. That Is. the management 
information (referred to as ttie video manager (VMG)) is 
read, and stored in the work RAM. When ttiere is no 
VMG, a new VMG is prepared. 



[0047] This processing corresponds to steps A1 . A2. 
A3 performed mainly by ttie microcomputer block 30. 
Next, a recording Initial setting is performed witti respect 
to ttie encoder section 50. That is. the microcomputer 

5 block 30 checks a state in which recording is possible, 
and then performs recording initial setting. That is, the 
block resets the STC 38. sets a writing start address to 
each drive, sets a writing command, initially sets the for- 
matter, and sets an align processing in which divisions 

10 of tiie VOB, VOBU in the VOB, program (PG). program 
chain (PGC) as the management information, cell, and 
the like are prepared/set (step A4). When ttie divisions 
are prepared/set, a register for storing link infonnation 
of each management information and video object is 

15 set. 

[0048] That is. at the start of recording, a recording 
start command is set to the eniboder section 50. and the 
segmenting Information in ttie formatter 56 is registered 
as the VOB unit (step A5). Thereby, when ttie recording 

20 starts, flie frame of ttie input vWeo signal Is compressed 
by a GOP unit, ttie GOP is packed, and ttie packs are 
collected into a VOBU unit in the encoder section 50. 
Furthermore, ttie RDI pack (including navigation data) 
is disposed as ttie top pack of the VOBU. In tills case, 

25 the audio pack, sub picture pack, and the like are also 
collected. 

[0049] One CDA of encoded data Is accumulated 
(step A6), then a writing address to the hard disk, and 
writing length are set, and a writing command is Issued 

30 to the drive, so that one CDA of data Is recorded In a 
vacant area of ttie hard disk (or a DVD-RAM). Thereby, 
writing of one CDA of data is executed. 
[0050] It is next judged whettier ttie segmenting infor- 
mation is accumulated in the formatter 56 (step AS). 

35 When the segmenting information Is accumulated, an 
intenupt processing for exti^cting the segmenting Infor- 
mation is executed (step A9). The segmenting Informa- 
tion is temporarily taken as tiie VOB management infor- 
mation Into the woric RAM. 

40 [0051] It is next checked whettier a writing error Is 
generated (step A10). When ttie writing en-or is gener- 

. . ated, address information t>eirig recorded is once stored 
in the work RAM. and anottier address Is set. It Is next 
judged whether ttiere Is a TS end key input for ending 

45 the time slip operation (step A1 2) . When there Is no TS 
end key Input, the flow returns to the step A6. With the 
TS end key input. It is judged whettier or not a recorded 
video storage mode is set (step A13). In the recorded 
video storage mode, a recorded data storage process- 
so ing (step A1 6) is performed. When ttie recording/repro- 
ducing mode is not set, a processing for deleting the re- 
corded data is performed (step A14). In this case, the 
recorded data address information and segmenting in- 
fomnation temporarily stored in tiie work RAM are also 

55 deleted. 

[0052] A processing for an interrupt In ttie step A8 of 
FIG. 3 will briefly be described witti reference to FIG. 4. 
[0053] When interrupt information is detected, a factor 
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for the interrupt is checked, the data for one pack is 
transfen-ed to the data processor 1003. and the numljer 
of recorded packs starts to l>e counted up. Moreover, 
every time one piece of segmenting information is taken 
for the pack successively processed by the formatter in 
the encoder section 50, an interrupt flag Is set This 
processing Is performed until the interrupt Is canceled. 
When the interrupt is canceled, the flow goes through 
the steps A10, All. A12. It Is then judged from the 
number of recorded packs whether or not there Is data 
for one CDA (step A6). Moreover, the intenupt flag is 
simultaneously deleted. Therefore, even when the inter- 
rupt processing is executed, the segmenting information 
for preparing the cell, VOBU. PG, PGC, and the tike Is 
not lost. 

[0054] FIG. 5 shows a content of the step A16 of FIG, 
3 in detail. 

[0055] A recorded data storage flow Is indicated as a 
flow operated after the time slip end key is pressed. In 
the recorded data storage flow, the microcomputer block 
30 takes the segmenting information from the fomnatter 
56. and initializes the encoder section. Moreover, the ar- 
ea of the data to be stored (or transferred) Is determined 
from the recorded data address Information (step B1). 
[0056] The area of the data to be stored (or trans- 
fen-ed) is detemiined by the information selected by the 
user who views a reproducing screen as desciiljed later. 
Alteniatively. the area may be detemnined by an auto- 
matic storing (or transferring) function for automaticaliy 
storing (or transferring) all data sublected to time slip 
recording. 

[0057] A processing method for the data to l>e stored 
(or transfen-ed) differs with recording media such as the 
DVD-RAM, and hard disk. Therefore. It is judged wheth- 
er the recording medium is designated as the DVD-RAM 
or the hard disk (step B2). 

[0058] When the recording medium is designated as 
the hard disk, an address of VOBU as an object to be 
recorded (stored) is checked from the segmenting Infor- 
matton (step B3). It is then checked whether there Is an 
RDI pack (step B4). With presence of the RDI pack. In- 
fonnation indicating whether the RDI pack can be cop- 
ied is checked. It is therefore judged whether or not the 
pack can be copied (step B5). When there is no RDI 
pack, and copying is pemiitted. the VOBU data having 
the address read based on the address of the VOBU Is 
stored (step B6). 

[0059] Subsequently, it is checked whether the area 
of the data to be recorded (stored) ends (step B7), When 
the area of the data to be recorded (stored) does not 
end. the flow returns to the step B3 to check the address 
of the VOBU as the next object from the segmenting in- 
formation. The steps B4 to B7 are repeatedly executed. 
[0060] When the area of the data to be recorded 
(stored) ends, an operation of registering the VOBU to 
be stored in the file system as the management infor- 
mation in the hard disk by the recorded data address 
information is performed. That Is. the management In- 



formation of the image data of VMG of the hard disk is 
updated, so that the VOBU to be stored can be managed 
by the management information. Furthermore, image 
data reproducing information (cell, and the like) Is further 
5 added after the original PCG. Additior^lly. the segment- 
ing information is utilized to add video object information 
(VOBl) such as a search pointer 
[0061 1 Therefore, when the user designates the area 
of the data to t>e recorded (stored) from ttie video data 
10 recorded in the hard disk by ttie time slip In the recording 
mode, a storage object is determined, and real record- 
ing is performed. 

[0062] In the aforementioned description, in order to 
store the recorded data, the management data for the 
IS recorded data is updated, prepared, and added, and a 
real recording state is obtained in which the recorded 
VOB data is stored as It is. 

[0063] However, the invention Is not limited to the 
aforementioned embodiment, and the following function 
20 rnay furttier be provided. That Is. the area of the record- 
ed data to t>e temporarily recorded on the hard disk 
(buffer area for time slip) is secured. Moreover, when 
the recorded data In the buffer area is to be stored as 
described above, an area for storing the image data is 
25 removed from the designation as the buffer area for time 
slip, and used as stored data. Furthermore, a supple- 
mentary buffer area Is added to the decreased buffer 
area for time slip In order to compensate for the de- 
crease. 

30 [0064] Alternatively, the following system may be 
used. 

[0065] That is, an area of the recorded data to be tem- 
porarily recorded on ttie hard disk (buffer area for time 
slip) is secured. Moreover, when the recorded Image da-. 
35 ta is stored In the buffer area as described above, the 
image data to be stored may be copied In a position dif- 
ferent from the buffer area for time slip. In this case, it 
is unnecessary to correct the buffer area for time slip. 
[0066] Turning back to FIG. 5. the operation flow will 
40 be described. 

[0067] When DVD Is designated as tine recording me- 
dium in the step B2, data for each VOBU is read (step 
B9>, and presence/abserice of RDI pack Is checked 
(step BIO). When the RDI pack exists, copy enable/dis- 
45 able infonnation is checked (step B11). 

[0068] When the copy enable/disable information of 
the RDI pack indicates pemnission for copying, the VO- 
BU Is stored In the DVD-RAM (step B12). It is judged 
witti respect to the recorded data of the hard disk wheth- 
50 er or not the area of the data to be recorded (ti^ansferred) 
is ended (step B13). When the area Is ended, the flow 
advances to step B14. In the step B14, the management 
information of the VOBU to be stored is registered in the 
file system of the DVD-RAM based on ttie recorded data 
55 address information. That is. the management informa- 
tion of tiie image data in ttie video manager (VMG) of 
the DVD-RAM Is updated. Furthermore, the image data 
reproducing information (cell, and the like) Is added after 
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the original PCG. Additionally, the segmenting Informa- 
tion is utilized to add the video object information (VOBI) 
such as the search pointer. 

[0069] Additionally, in the processing of FIG. 5. the re- 
cording area extends to a terminal end of the VO BU des- 
ignated by recording end Information from the top of the 
VOBU designated by recording start information. 
[0070] FIG. 6 is a flowchart showing a reproducing op- 
eration to which the operation flow can be shifted, for 
example, by a monitor operation or reproducing opera- 
tion performed during the time sfip. 
[0071 ] First, initial setting of the decoder section 60 is 
performed (steps CI, C2). Subsequently, data to be re- 
produced in the recorded data on a hard disic side is de- 
temiined, and an address for starting reproducing is de- 
termined by the address information and segmenting in- 
formation (step C3). 

[0072] The flow next shifts to a cell reproducing"^ 
processing (step C4), and reproducing is performed 
based on the time map. It is next checked whether or 
not the reproducir>g ends (step C5). When cell repro- 
ducing does not end. the next cell is detemilned (step 
C6). and the cell reproducing processing is continued. 
On the other hand, the cell reproducing ends, and it is 
then checked whether the reproducing is ended by an 
enx)r (step C7). When the en-or is a read en-or (step C8). 
a reproducing end processing is perfomied (step C9) 
and the flow returns to start When there is no error, the 
flow shifts to other processing during reproducing end 
(step CIO), and ends. 

[0073] FIGS. 7 and 8 show the cell reproducing 
processing In the step C4 of FIG. 6 In detail. 
[0074] A start entry point (EP(LBN)) and end entry 
point of the cell are determined (start EP. end EP) in ac- 
cordance with contents of the program chain information 
(PGCI). video object information (VOBI), and time map 
infomiatlon (TMAPi). The cell start entry point is set as 
a read entry point. A remaining cell length is obtained 
by subtracting a start address from an end address (step 
D1). 

[0075] Moreover, the start address and reading length 
of the CDA to be read are set (step D2). It Is next judged 
whether a length of the CDA to be read is smaller than 
a remaining cell length (step D3). 
[0076] Subsequently, when the length is smaller, and 
the length of the CDA to be read is subtracted from the 
remaining cell length, the remaining cell length can be 
updated (step D4). Moreover, a reading command is set 
to the drive 35 based on the length of CDA to be read 
(step D6). When the length of the CDA to be read is larg- 
er than the remaining cell length in the step D4. the 
present reading length is set to the remaining cell length, 
and the updated remaining cell length Is set to 0 (step 
D5). 

[0077] When the reading command is set to the drive 
35 (step D6), transfer is started (step D7). It is rwxt 
judged whether or not a seamless corinection flag is set 
(step D8). The seamless connection flag is included as 



seamless information (SMLI) in M.VOBU, and indicates 
whether or not the reproducing is to be performed in a 
seamless manner with respect to the previous VOB. 
[0078] In a non-seamless state, it is judged whether 
5 or not the transfer ends (step D10). However, in the 
seamless state, the read length is added to the read en- 
try point, and the next read entry point is determined 
(step D9). 

[0079] At the end of the transfer, it is judged whether 
10 or not the time slip (TS) operation is to be performed 
(started). When the time slip funcflon operates, it is nec- 
essary to perform the reproducing and also the record- 
ing function as shown in FIG. 2. The recording and re- 
producing are performed in a time division manner. 
15 [0080] When the transfer ends (yes in step D10). and 
it Is a time slip start, that is, the time slip function oper- 
ates (yes in step D110). a pause processing (step D120) 
is performed. That is, a processing for freezing the dis- 
play on the screen is perfomned. After the pause 
20 processing, the flow shifts to the step C5 of FIG. 6. 
[0081] The operation of the time slip function in the 
operation flow means the following. That is, for example, 
when there are interruptions such as a phone call, tem- 
porary visitor, and toilet time, the user has to temporarily 
25 leave a seat in front of a display. In this case, the user 
misses the drama for a certain time. Particuiariy, with 
the interruptions during display of a t)roadcast signal 
(on-air display), when the user retums to the seat, the 
drama has proceeded, and the user cannot understand 
30 a middle part of the drama In some case. Particuiariy. 
when there are interruptions midway in important 
scenes of programs such as a detective drama, and a 
live t}aset>all game, the user is dissatisfled. Therefore, 
it is necessary to compensate for information of a period 
35 In which a temporary interruption occurs, for example, 
during on-air display and the user leaves the seat before 
a monitor screen. For this, the time slip function is uti- 
lized, and the broadcast signal of the period in which the 
user leaves the seat Is recorded on the hard disk. On 
40 the other hand, a pause state is set on the screen, and 
the user can view the screen of the interrupted period 
of the drama when next returning to the seat. After the 
pause processing, the flow shifts to the step C5 of FIG. 
6. 

45 [0082] Moreover, a time slip key Is not operated In the 
step D110 (no In the step D110), and it is then judged 
whether the remaining cell length is 0 (no in step D1 30). 
When the remaining cell length Is 0 (yes in step D1 30), 
the flow shifts to the step C5 of FIG. 6. When there is a 

50 remaining cell length (no in step D130), the flow retums 
to the step D2. 

[0083] When the transfer does not end In the step D1 0 
(no in the step D 1 0). key input is judged (step D 1 2) . With 
the key input (yes in the step D 12), it is judged whether 
55 there is a fast-forward command (step D 13) or a reverse 
command (step D14). 

[0084] With the fast-forward command (yes in the 
step D13),. the time slip and monitor are being per- 
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formed. Therefore. It is judged whether the reproducing 
time (time slip reproducing position) is the same as a 
recording time (present recording position) (step D15). 
Alternatively, it is judged whether there is a certain de- 
gree of or more difference il>etween the reproducing 
time and the recording timet (step D15). When a condi- 
tion for the fast-fon«ard Is obtained as a result of Judg- 
ment (no in step D 1 5) , a jump direction is set to a positive 
direction, a reading position (reading file entry point; 
read_fp) is set in accordance with a jump amount (step 
D17). and the reproducing processing Is perfonned by 
jumping to the reading position. 
[0085] Moreover, with the reverse command (no in the 
step D13; yes in the step D14), It Is judged whether a 
time slip start time (time slip recording start position) is 
the same as the recording tinrie (present recording po- 
sition) (step D16). When a condition for the reverse is 
obtained as the result of judgment (no in the step D16), 
the Jump direction is set to a negative direction, the read- 
ing position (reading file entry point; read^^fp) is set in 
accordance with the jump amount (step D18)« and the 
reproducing processing Is performed by jumping to the 
reading position. 

[0086] This reading file entry point is determined 
based on the jump amount and time map Information 
TMAPI. That is, even with a large jump amount, when 
desired time information descrik>ed in time map Informa- 
tion Is InsufTicient, ttie Jump amount is automatically lim- 
ited In order to avoid an inadvertently excess jump. 
[0087] Additionally, the Iread^fjpT can be determined 
by the time map information TMAPI in consideration of 
the jump amount 

[0088] The fast-forward or reverse operation in the re- 
producing (monitor mode) during ttie time slip (TS) has 
been described above, and the recording operation Is 
performed as follows. 

[0089] As shown In FIG. 8. a recording start key is op- 
erated (step D21). atop address of the VOBU being re- 
produced, reproducing time, and position of the VOBI In 
a work are stored as recording (storage) start Informa- 
tion (step D22), and tiieflow shifts to the step DIG. More- 
over, a recording end key is operated (step D23), the 
top address of the VOBU being reproduced, reproduc- 
ing time, and position of VOBI in the work are stored as 
recording (storage) end Information (step D24), and the 
flow shifts to the step D1 0. 

[0090] Furthemiore, the reproducing key is operated 
(step D25), and this means that the user returns. Then, 
a pause operation is canceled (step D26), time-slip re- 
producing is started, and the flow shifts to the step DIG. 
[0091] FtG. 9 shows a basic operation processing 
flow of the present apparatus. 

[0092] The apparatus Is started, the encoder and de- 
coder sections are initialized, and a command inputfrom 
an operation key is waited for (steps E1, E2). When 
there is a key input, a content of the command of the 
key input is interpreted (steps E3, E4), and the flow shifts 
to a time slip recording processing (step E5) and/or a 



reproducing processing (step E6). Subsequentiy, tiie re- 
cording processing and reproducing processing are per- 
fonned in a time sharing manner for each disk, and the 
processing is performed in parallel. The reproducing 

5 processing includes a reproducing processing in a time 
sfip mode and a usual reproducing processing. 
[0093] These reproducing processing contents are 
selected and determined in accordance witii a key op- 
eration state. When the reproducing operation of the 

10 monitor nKKle is performed in the time slip rrK>de, a time- 
slipped recorded image is reproduced. Moreover, in this 
case, when a sub screen display and on-air display key 
is selected, a screen is obtained as shown In FIG. 10A. 
FIG. 10A shows a situation In which a time slip image 

IS 14-a and on-air image 14-b are displayed on a monitor 
screen. 

[0094] . Furthemiore, when flie reproducing operation 
is performed In the time sfip mode, the time-slipped re- 
corded image is reproduced. Subsequentiy, when an 
20 operation input of time difference display is performed, 
a time difference 1 4-c between an orvair time (present 
time) and the time-slipped image is displayed. For ex- 
ample, the difference is numerically displayed as 20 
minutes as shown in FIG. 10B. Alternatively, as shown 
25 in FIG. IOC, ttie time difference between an image re- 
produced by the time slip and the on-air image may be 
displayed by a time bar BA. That is. a point P1 indicates 
an image point reproduced by the time slip, arKl a point 
P2 indicates an on-air image point 
30 [0095] Various display modes can be realized. 

[0096] In this case, when ttie fast-fonward or fast-re- 
verse operation is performed, ttie point PI can be 
moved to an arbiti^ry position on the time bar BA. 
[0097] In the embodiment of ttie present invention, as 
35 described above, there is provided a first recording/re- 
producing medium (hard disk) for the time slip. Moreo- 
ver, a removable second recording/reproducing medi- 
um (recordable DVD-R, recordable/reproducible 
DVD-RAM or DVD-RW, and the like) can be conti-olled. 
40 [0098] As described above, according to one embod- 
iment of ttie present Inventton, there is provided an ap- 
paratus comprising: a storage medium (2001) built Into 
the apparatus; encoding means (50) for storing a rer 
cording signal obtained by converting an external input 
45 signal to a recording format in the storage medium; and 
decoding means (60) for supplying a decoded signal ob- 
tained by decoding the recording signal stored in the 
storage medium to display signal output means. More- 
over, there is provided display signal output means (71) 
50 for processing at least the external input signal or the 
decoded signal and outputting a display signal. Here, 
tiiere is provided control means (30) for responding to 
a temporary interruption setting signal, controlling the 
encoding means to store the recording signal in the stor- 
55 age medium, and controlling flie display signal output 
means to output a pause signal, when ttie display signal 
output means processes ttie external input signal and 
outputs ttie on-air display signal. 
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[0099] Here, >when a temporary interruption cancel 
signal for canceling the temporary interruption setting 
signal is inputted, the operation restarts from a screen 
next to a screen of a pause time in the time slip mode, 
and video infomnation recorded on the hard disk is re- 
produced. Therefore, the user can view the rest of the 
program without any omissions, and this Is particularly 
effective in a pay broadcast, and the like. 
[0100] FIG. 11 further shows another embodiment 
[0101] When the time slip operation is executed, time 
infomnation multiplexed with an image displayed on the 
display screen differs from the present actual time infor- 
mation. Therefore, when the image is reproduced in the 
time slip mode in the apparatus, present time Informa- 
tion of a time circuit 311 In the microcomputer block 30 
is supplied to the video mixer 71 . and may be displayed 
as time information 312 on the screen. 
[0102] Furthermore, when a time image is multiplexed 
with the image reproduced in the time slip mode, the 
corresponding portion may be detected and deleted, 
and the image may be outputted. Additionally, with a 
time display button, the present time Information of the 
time circuit 311 In the microcomputer block 30 may be 
supplied to the video mixer 71 . and displayed as the time 
Information 3 1 2 in the screen in the time slip reproducing 
mode. 

[0103] According to an aspect of the present inven- 
tion, the time slip function is effectively utilized. It has 
been descrit>ed in the embodiment that with the tempo- 
rary Intenuption setting, the time slip operation key is 
operated during the on-air display. However, this is not 
limited, and of course an operation key for temporary 
retreat (temporary interruptton) may Independently be 
disposed. 

[0104] Furthemnore, according to another aspect of 
the present invention, the fast-forward function can be 
operated. Thereby, it is also possible to fast-forward re- 
produce the recorded data In a temporarily interrupted 
period and catch up with a broadcast screen of the 
present time. 

[0105] The apparatus which can handle two storage 
mediums, that is, the hard disk and DVD-RAM has been 
described at>ove, but the present Invention can also be 
applied even to an apparatus which handles either stor- 
age medium. Moreover, the operation of the time slip 
recording with respect to the hard disk has been de- 
scribed, but a semiconductor memory may be used In- 
stead of the hard disk. 

[0106] As described above, according to the emtxid- 
iment of the present Invention, it is possible to compen- 
sate for the information of the period in which the tem- 
porary intenxiption occurs during the on-air display and 
the user leaves the seat before the monitor screen, and 
the user can view a continuous picture. 



Claims 

1. An apparatus characterized by comprising: 

recording means (1001. 2001) for recording an 
external input signal (AV input, TV tuner out- 
put); 

display sigrial output means (71 to 74) for 
processing at least one of said extemal input 
signal and a reproduction signal of information 
recorded by said recording means, and output- 
ting a display signal; and 
control means (30) for controlfing said record- 
ing means to record said extemal input signal 
in response to a predetemilned temporary in- 
tenruptlon setting signal supplied while said dis- 
play signal output means processes said exter- 
nal Input signal and outputs said display signal. 

20 2. The apparatus according to claim 1 , characterized 
In that said control means confrols said display sig- 
nal output means to output a predetermined pause 
signal In response to said temporary interruption 
setting signal supplied while said display signal out- 

25 put means processes said extemal Input signal and 
outputs saki display signal. 
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3. The apparatus according to daim 1 or 2, charac- 
terized by further comprising: 

encoding means (50) for supplying a recording 
signal obtalr^ by encoding said external input 
signal into a predetermined recording format to 
said recording means; aruJ 
decoding means (60) for supplying a decoded 
signal obtained by decoding said reproduction 
signal of the information recorded by said re- 
cording means to said display signal output 
means. 

40 

4. The apparatus according to dalm 3, characterized 
In that said control means controls said encoding 
means to encode said recoixling signal and to out- 
put an encoded signal as said display signal via said 

45 display signal output means, when a temporary in- 
tenuption state by said temporary Interruption set- 
ting signal is canceled. 

5. The apparatus according to claim 3 or 4, charac- 
50 terized in that said control means enables fast-for- 
ward reproducing of the recorded Information by 
said decoding means (FF yes in D13 of FIG. 8). 
when a time difference between a reproducing time 
of the information recorded by said recording 

55 means and the present time indicates a predeter- 
mined or more value (no in D15 of FIG. 8), and dis- 
ables said fast-forward reproducing (skipping step 
D17 of FIG. 8). when said time difference Is smaller 
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than said predetemiined value (yes in D15 of FIG. 
8). 

The apparatus according to any one of claims 3 to 

5, characterized in that said display signal output s 
means mixes infomiation of the present time with 
said display signal, when said encoded signal is 
outputted as said display signal (see FIG. 10B). 

The apparatus according to any one of daims 1 to *o 

6, characterized in that said recording means in- 
cludes a hard disk drive. 

The apparatus according to any one of claims 1 to 

7, characterized in that said recording means In- *5 
dudes an optical disc drive. 

A method in which a recording section (1001. 2001) 
for recording an external input signal, and a display 
signal output section (7 1 to 74) for outputting a dis- 20 
play signal teased on at least one of said external 
Input signal and a reproduction signal from said re- 
cording section are used, said method being char- 
acterized by comprising: 

25 

receiving said external input signal; and 
recording said external input signal by said re- 
cording section In response to a predetermined 
temporary interruption state set while said dis- 
play signal output section outputs said external 30 
input signal as said display signal. 
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